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(54) MULTI-CARRIER CDMA WIRELESS TRANSMISSION METHOD AND SYSTEM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a multi-carrier 
CDMA wireless transmission method and system by 
which information can wirelessly be transmitted for each 
user at various transmission rates (communication 
speeds). 

SOLUTION: The multi-carrier CDMA wireless 
transmission method by which information symbols are 
copied and arranged on a frequency axis, a spread code 
is multiplied by the copied information symbols on the 
frequency axis, and the information symbols are spread 
to a plurality of subcarrier components with different 
frequencies to transmit the multiplexed information, 
adopts the multi-carrier CDMA wireless transmission 
method, by which the number of the information symbols 
applied to spread to the sub carrier components for 
each use to which the information is to be sent so as to 
control the amount of the information set at the same 
time thereby varying the information transmission rate. 
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eii^fT^^^^^r-f U-7CDMA*6»e2l*telC4JV» 

m&m -r **«»s*i»-r * c t c«t o « a©eii u- ic 

&=l— mztt?zm&->>#)l><D&mzm\,*ZtlZft&. 
feTJ^^-f UTCDMAilSgim 
DMAJMieai^ftfcfc^T, 

mm&m?&±mm^>X)i<DifcmztmT£>nz>-v7 20 
+tU7CDMA mm&ttm. 

MAi^gim 

DMAas*£2b&ffifciSHT, 

1 mn-»#jMDt&mz®m-z zn&^y** u 7©& 

ct^fCbfcT^^+r U 7CDMA^HeiH^ft„ 

[tt#JS6] ft^l ££{i2f2«CD-?;l^^ U7C 
DMA*^e^SiC*3^T. 

ns-y-^-v u 7^*siSfB->>^;ufflsc*5^Tisi- 40 

U&^olzLfz^JV^^rVyCDMABMiK'&Jjm. 
T, 

*aesi«t±MHi*iw»-r * c t \z «t 0 tsoes u- 50 
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hZ^iZ^Z^olzLfz^fr^^r U7CDMAli 

l &&&2nfzmm->>#MziiLT®%iWi$i±iz& 

fcjZ&fTO-?)^** U7CDMAii£ISffil:i3U 
T. 

- KSroI^tCT-SJ:^ C Lt7JI/f+t 'J7CDMA* 

i J7CDMAiaei*ai;i5^T, 
■v vy cDMAmMBim^mz^x. 

A— 5 y -/Vfj: H J; 5 IZU t U 7 C D 
MA*E^fejM^fe 

+ t'J7CDM A #S*eai#ft. 

[B*3il 2] «5R^175M1 Onm^KitGDVjl^ 
^rV'J7CDMA*fi*e2l^ftlC*HT. 
#*«-»*;KOl£iHc«!iaT6n*«-9-y*^ 'J 7 

+ t'J7CDMA *t^fiiM*ffi. 

3] ««->>#^**«L.T»««*l|±tafc 

7* +• u 7opE»(cj£»^-ti-Tif a©#s 

T. 

itatsifli-r^*^.— tf*t:, ±Ea»©^tu7 

Sv^^-V U7CDMAiiglgl. 
m&mi 4] Wdtflfl 3IE«C!)-?Jl/5 1 +t 1 J7CDM 
A»^ei*^S(C*5^T. 

&^-?\zMTzmn->>#)i'<z>&mizm^*>ti2>&m 
n-nt LTttMizm.&ffl%ktf£2>tt^&m^z><}:5izi, 

m^mi 5] m^jsi 3*Ac«i 4e*©v;i,3 i *+ 

U 7 C D M A *$ $geMSS it * t^T. 
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7CDMAiU£ei2tge. 

[ffit**i 6] sf**i 3 75Mi 5 nfn*Eto v;u 

'JTCDMASS^eMgflllCij^T. 

©ifc£$WT£<fc5ICL;fc^;U7-*^ U7CDMAii 
{SiMleffi.. 

11***1 7] fj|**l 6BtO?*?+t'J7CDM 

±aeea u- h mm^mzxmm zn&mn -> >*jkz> 

©S^Stb^JCDKIfiit^SV^^+r U7CDMAgi 

[ft** 1 8 ] H** 1 3 1 5 ^m^K«©v;i/ 
U7CDMA*mej|ffiltK:*^T. 

^-til, ±HBfi2IU- h»H»^»»c:T*!l»3ftfc«F 
fc^Ml^** U 7CDMA*gi|ge££gfi. 

[f»**i 9] «** i752i 5 i/s-rti^i5«ov;p? 

'J7CDMAi8€Igfi. 

ea^ff 5^^+ 'j7CDMA*ieigfi:*^ 

T, 

giU^fT^v;^** l J7CDMA*^fEiM^^(Ci3^ 
T. 



[it** 2 2] b**i 3 75S2 i ^-rn^i2«©v;u 

U7CDMAfc»eiMgiIl;:*S^T. 
&»«±Tit3J-r^^;i'5 1 ^r U 7 C DMA*Mft&£& 

i. 

[»**2 3] »**1 3 752 2 1 v»-r*lri*ffi*©VJI, 
io tfOr— n— 7^7 , L&Vi«J:'5t^t-5v;i/f 1 =1r-v U7CD 

MA«S{ejI^@. 

[«**2 4] t»**i 3 75S2 3 ^-rn^te«©T;p 

'J7CDMA*=*§!eiMSSk::fcl/>T, 

fti«5'>#ji'Oiii;»i:iiat6n5^^t u 7 
* r 'J 7 C D M a asjgestss. 

[ft** 2 5] W**l 3 75M2 3 l»m^«B*©-7JU 

20 tt. »«R*U:Ta«bTE«Sft*«fc3J::£*-7;i^- 
'J7CDMA*SeSgl. 
rjgHJ©i¥Sflfci*i?B] 
[0 0 0 1] 

DMA (Code Division Multiple Access) ^Mfei^Jj 
T'fcmZl£Z>Z.h&t>im.tL'tz-?)l^*y U7CDMA 
[0 0 0 2] 

®{f->X-rA (PDC (Personal Digital Cellula 
r) . GSM (Global System for Mobile communicat io 
ns) tt, tf»C«?M#*#jaTTii«SfT5 

TDMA (Time Division Mul t ipleAccess) ^SitrSffl 

[0 0 0 3] St. 7mt'J7CDMA (Code Div 
40 ision Multiple Access) 1®'&G.i2kJj3Z(DTzS$ )1&W] 

[0 0 0 4] 

' [»W**#i*L«k5fr4BUa] tu5T, iSfrlftfB 
(»ihHI*. ®jH{£) ^#^*#6&<h*£^tr^7-*7 r 

50 ttSlf^MStg^fCj;*). 1*$fiCDeiMU- h^pj^lc 



5 

[0 0 0 5] VJl/^-f 'JJCDMAilfelMIS, 

ICDJ; 5 (ZT#JL— y-'{C*fi"^)1f fSfciMSrfT^ V 
"JTCDMA*E^g2l^{c*tLT. S&^fc 
itaST-Wlf iH !" ^ I' s T CDfl?#T t> & £ nt l/> -5 JO*. 

[0 0 0 6] fit, a— Ifftica* 

[0 0 0 7] 

[0 0 0 8] IC.tiftvmY'JyCDMAlifi 
[0 0 0 9] ±E©«t5»Ctt»0-y-^ , *V 'J7f6^ffl 

«->>#;ui. fcHsnTJBJKSctt-tKafc^s*!.. Rift 
-if ic»r*« *t LTSimsna. 

[0 0 10] ±IB-*^+v'J7'«»'vOl£«t-«an* 
[0 0 1 1] gftfflfl (a— tffij) ICT. JfilftflF^Sffl,^ 



(4) ^2 0 0 1 - 2 3 7 8 0 3 

6 

UTCDMA«^{5iH^Sic43^T. &3-— tft 
[0 0 12] ±IB©«t'5IC. &3.— tftttlffiiic(c#t$n 
=fco«c. ±!e&^;i/?^ J r U 7 C DM ASi^eiM^feil 

[0 0 13] ifc, »*Jl4tClB«g$n-5J:5('. ±12 
VJl/f 1 1 U 7 C DM AiSglJ ffil:*^T, ±IBtt 

[0 0 14] ±EiH«®«**6. a}** 
20 5 (ClE«ESn^J;-5IC. ±ie§VJ^tU7CDMA 

[0 0 15] HiC =L— tf<5KraUl*-y*1rU7»*ffl 

[0 0 16] ±iE*5£W<Df$m&m&i-?Z>tztb. 
40 ftS-e-TfflfW^^aeSISff-J^U^-V'JTCDMA 

[0 0 17] CCOJ:'5 7i^JL'5 1 ^-^ |J7CDMA*86 
50 *</h*<tt*J:5CIW»$tl. <£l»e3IU- M'TtffS 
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[0018] mic, ±ttt&W(Dmmzm®:Tz>fzit>. 

m-t^mm-yyx^&nzmz, ^^n^m^u io 
ffli-r-s - 1 \z <t o 'it %L<z>fcxk is-h&~ojmz-rz>&o \z 

[0 0 19] uOi^^f^t'JTCDMAIjSg 

>#)izmz>mz. -^co^m^M^±^ 5 \z 

$iJffl£tt-5. M&tMzlt. 0iJx.te\ 16QAM^-^3 

QPSK^BPSK^fflr 
[0 0 2 0] SAM (3.— tfli) EX- Hfc*-* 

BE«S n*.fc 3 K, ilB^^t'JTCDMAii 

exkxmz&^T. mn^y^)v<Dm.mz%mx^m> 

[0 0 2 1] ity+^ U 7HcD^O^SP*^-r-5 £ 
*Sn*.«fc5lC. ±B§VJI^*1r 'J 7CDMA*«fi 

jliSlfcx^ h;wit-A-7 7 7°L&t^ «fc -5 ictgefcT 
[0022] ±BBif$g->>^^oS£«i'f | JSxne»ti^ 

[0 0 2 3] MIC. ±|S**WO»«**i*"r*fcA. 

^lcS£tf!$-tiTlf$llco#fieit€-fT-5-v;l'5 1 + J r U7 
CDMA.«^feiMeSlC*5^T. If f^#3.- 50 
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■tfmz, ±IB*S®:»^7*+^ U T^»^WSS«ClC#t^n 

afi»*->>#;u©»s#j»LTRi^iiimi-ait«***!i 

[0 0 2 4] S-fc, «Jlfl2 0lcaB«E^ti-Si;-5{c. 'If 
fg->>^;USr^gSbTJi!^S!cW±lcM^. I£*fi82£*lfc 

u TCDMAS^eiM^§i3*5^T. it$g£j£{rt 
tf=©fc d#r a itt±ic*5it-g)'iffsw^aeiin : f± 
MiH*«!i»-r*w^siflnfti»^a**-r* «t -5 

[0 0 2 5] MIC 2 1 l;:fB*££tl£J;?{C. If 

■v u 7<Df&tt\z&w.i£ik-cm mv&mem&fi -5 
+t'jjc dm A*mfcm*&mzi5^T. "r-5>^.m\z 

[0 0 2 6] 

\zm-3^Tmwfz>„ 

[0 0 2 7] &%W<DMffi.V>~ MBAzmZTJl^*^ u 
[0 0 2 8] lailC&t^T, 'J7M«ie 

2iss«. #3— sf mnm) \zttfoLtcmmkf$.m9& 

1 0 0 (1) -1 0 0 (n) ^fLTUS. 
|e18§1 0 0 (1) ~1 0 0 (n) Wu 

-52lfS^— ^^*fegKl 1. 21(1^— :*§8£gBl 

iUgg^-^-ftgs i 2, -eiMgg^^tgg i 2^e,->uz;nc 
5ittt5>JS£»iaBB i a. Rc/fiaty"jsettiHi» i 3ictm 
mr^^mm^m^i 4 d) ~i4 (m) 

[0 0 2 9] ±|BiBM5«JSeift[Hl» 1 3tt. Mffl-L-y h 

n * mm co *« -> > ^ ic m^j ^j^t * . zwmmz 
t» 6 w«b •> > ro^ Sr*j»-r ^> c: t ic «fc o , 
iHi^icitm $n^>if mm&ttm2n& c <t ic^ o . *sm 

[0 0 3 0] ±m&mmmffl 14 (U~14 (m)C 
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s. jws. Biictt. mmai&W[Xmt& i 4 (i) ~i 

4 (m) *^$nT^S75<. HHSiCte. *S^©J£tfc^PI 

-> > * ;i/?<j i isi » otsttx wa a n s . 

[0 0 3 1 ] 14 ( 1 ) - 1 4 (m) tt, 

£-&ftSHffil 4 (1) -14 (m) IS. 1tSaiElS§14 Ii 
1 RU«fflg§ 1 4 2 StLT^S. 1*S![hI& 14 111- 

*. *«§§14 2f±, ±EttKSnfc*«-»#;i/CJL 

—y-* (i) ffcwaTenfettfR^ciSftwr*. 

U7f 1. f 2, -, f kC»JCr*J*»*»6««l£« 

[0 0 3 2] ±E©i:5;&:»dil;:«fcB. &«^£j5fcEJft 

1 0 0 (1) -1 0 0 (n) tt. *«snfc*«->>jj« 

«^±fi£lHlBSl 0 0 (1) -1 0 0 (n) *6flJ*3ft 

it^+t 'J 7^(0^11^ I D FT (Inverse Di 
screte Fourier Transform : i£8Sft 7 — U ISJSS) 2 

2 <*fctt, iS»»iS7-UX«tt» I FFT (Inverse 
Fast Fourier Transform) ) lZTffli&&-9%ffl£Wltfti. 
^tlS. CinS£-fifcgB2 l&tfl DFT2 2(Z«toT, 

tfcarr Lit ujcdm 30 

[0 0 3 3] ±E©«t5CbTfi3.— tflCj#-r-6«f*** 
&mitZntz.-?)l^*\ iJ7CDMAlflt #-K-f 

gg2 5\zxmk9m-zti. ^ntowtiktomw? >Ti- 

[0 0 3 4] ±3B©«t5/«f7;l/5 1 +r UTCDMAfeM 
8ITa. ±a!lx^:«t'5fc. BM^&Ih18§ l 3l;:T£ 

«*n**«-»#;Kz)**fw»-r* - 1 ir«t tut $g© 
e«u-^7&»#jwsn*. cKDejUu— MHwoscji 40 

[0 0 3 5] ©09Ttt. EI 3 IC^T <fc 5 iC. S-ffiSr 

gnats 14 (1) ~i4 (m) «. -e-n-^n. am*** 

[0 0 3 6] 0 3JCi3UT. BM?iJ^^0SS 1 3 ^ 6m 

fl ©«« •> > ictt^ansti^. ^ © 5 

0 10*«A*an4#t«««»14 (1) -14 

(m) a. A*sn**«-»sP;n-»UTi6«*n/ 

m (n. mtt. g^Sft) TWifiSMaStfr?. BP*. A 
*$nfcfl|f6->>^Jl/3i<k (=n/m) filggS^n. 1 50 
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mm>->X)U7bm%i$km±Tk (=n/m) 

+ U7l:MLfc5£»(:atSn^. 
[0 0 3 7] CCfcSfc. BSM^&EISS 1 3*>ei?J 

14 (1) -1.4 (m) T©l£t$n/m^t)5« 

eSlU— hi&W$8v>#;i/©&«Ucfflii§Te>*l-5 
■tf-y+t- UTOlSctwM^tt. 0 4 ic^-rJ^iz&s,, 
m=10«&. fill*,. H*ffl->>3tfJH£e2|-ra*£, 
04 (a) (c^-TJ;-5(c. fcfj^finifcO . 1 1S$g-> 

•5. mflacoit$s->>r:;u^rsiPf{5ii-r-5)«-&. 0 

4 (b) \Z5kT£.5tZ* lO&^ten/mt&O. Ht$g 

ffi»i=»STe.n*-y-^-v u 7o«ftu*i:-iiin 

[0 0 3 8] ±!2©0i|l3*5^T«, -gMtz-h (fiM* 
S) **S<T*«^. ltf?S->>#;U^eiS-r-5>/ia6 

u-f- */h*<r*»-&, nt?s 

fcfttlSijaT-S^^lf^^UTtt. 0 5 (a) 

5 (b) tC^-r^iC, fl*»H±T*ftLTH4t)© 

[0039] i^5T. ±E©09Ttt. e^U- hS* 
ftS-B-SW^. &&«gDSg|$14 (1) -14 (m) T 

Tfcm.U- h©$ijffl^?f "7;^^^ IJ7CDM 

A*MSe2S£«i;:#^T, a*o»«l©l£»«F^3&ttt*) 

[0 0 4 0] f^T, IOJ;5av^f*t l J7CDM 

[0 0 4 1 ] :x— y i \ZttTZ>mm->>#)U$:n Xmf@ 
©■y-^-v 'J7fi)c»(cM»-r^fc*lC^^nXm©i£» 
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[ 0 0 4 2] 

£Ci(x)xCk{x) = 0 



£o*(x)xaw=o 

4=0 



[0 0 4 3] £©.fc5fcJ£»13F<tCi, Ck££j5fcf** 
j£tt. GSJAtt*, rorlhogonal forward link using orth 
ogonal multi-spreading factor codes for DS-CDMA mo 
bileradio (K. Okawa and F. Adachi : IEICE Trans. Co 
mmun. , Vol. E81-8, No. 4, pp777-784, April 1998) J \Z 10 

oil. 7^HHHJ!li:aoTM«i:BW*ft6J:3 
lc±ric2ftjfc#BJB (2-) (m=l, 2, •••) ©S£« 

**J6««F^Ci. Ck<hLTiitiR£n&. 

[0 0 4 4] eSIU-M69»©*<*:«J3!l^ffiWJB 
r©MTIi. EI 7 i-^-riolc. S-ffitStSEPSB l 4 ' 

(1) -14' (m) tt. H«W&a:**lwTi£*«ia 

[0 0 4 5] 0 7Ki5^T. fiM^&IUSS 1 3«>6m 20 
CD 1 oA*X**n-Sftl£*SCSIW 14' ( 1 ) - 1 4 ' 

(m) tt. A*Sft5l«-»^n:*tl't#i:*«* 

[0 0 4 6] z.<nXo\z, m.W&l&&m& l 3 
HS^14' (1)~14' (m) TCD&«t35n#@;£;S 

m= 1 ©i§£\ IP*.. 1 : s>-$)V 
08 (a) IC^-T«fc5(C, i£«*ttnt*f5. 

«i/ft«»i:tltan4. ^©»^©iE«fl:esiu- H 

Jltn. m@C0lf$S->>#;U$r|SlS#eiiMT'5 
0 8 (b) (C^-TctafC. SS«¥tt±f2CO^^i 
HttHC n T* 0 . 1 *«-> >^;Utt^iS^tt±T n fll© 

ffl©*«-»#;Kz>t£«i-«ST5n*-y-^-v uzc 40 

[0 0 4 7] ±|2C0^JlC*3V^Ttt. eiM^— h 

->>^;useis-r-57ci6icffl^t>n^)-ti-^'*^ u 7©*s 
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[0 0 4 8] 7^*5. &«fg->>**;i/^SAtir-SfcJ6tCf>J 

[0049] ^ic. vmwvmmitz^&vwi, 
0 9ic^-r=t5ic s*£»sew6s 1 4 • • 

(1) -14' ' (m) tt. «ffl-f^&«CflF^Cil~C 
[0 0 5 0] 09(C*3^T. igM^J^tfelUSS 1 3 
(0 1-3**A*sn*ft4S«^»l»l 4* ' (1) ~1 

4' ' (m) tt. xt)^nz>mn^y^)v\zn\^xmz 

SS«*nT©ffi«fflaSfT5. BP'S. A±f£ftfcttF«-> 

Hftcnffl©-y-^*v >J7{c»«LfcfiEAJ-lCil£«Sn*. 
±EftlS««»»14.' ' (1) -14' ' (m) T© 
EtffiSli. ^-n^ngft^&lftfr-^Cil-CimSffl^ 

[0 0 5 1] C©cfcaiC. fiM?>J^tftlHl!S 1 3^5.1?] 

4* ' (1) -14' ' (m) l'T»fcofcl£«flF^C 
il~Cim£JBt>T»«RI*±©nffl©1*- U 7C» 
«L;fc«#K:J£»Sn*»£. Si* U-h 

^©ffifftfjST^ns-y-^^ u 7©^cRr/i£«[^ 
^tcommz* 0 1 o ic^-Tct^tc^s. m=i©ti 

IP*.. 1 ->>^;U€r'gjMT-5ti-a-. 010 (a) \Z 
±t? 1 i&©ne©+r:/*-V U 7tC*fJtxUfc^lCS£StS 

ns. c©^-&©iE^-fteiii/- i tt*. ifc/ 
mfflo*«-»#ji'*rap*e3i-r*«^-. 010 (b) 

\z*kT£.?\Z> ^i&»tt;5ft©ffi»*tt±fB©ig-&£|5l 

m««©i£tt»iBSfc -©*§£. ±tej£ 

[0 0 5 2] ±se©«tolCg-M»^ifiOgBl 4 ' ' (1) 
-14' ' (m) ^etU^SnSnfi©-y-7*^r U 7 f 
1 - f n lC#j£Lfc/£#£#t-5i£«^^tt. £/&Ih]S§ 
1 5 (2) (ZT#+)-7^ J p , J75E»«iC^ (f«A(l 
MS?) 5**1.5. f LT. d©-&^f5JSSl 5 (£) T^bn 
icf^t U 7icttj£Lfc£j£/S#£*T*£fittfi* 
a— tf i (C*t)C5Lfcff^*sE[HlS§l 0 0 ( i ) 

(0i#sa) ©aj^ff^tLTtb^sn^. 

[0 0 5 3] igBKWC&^Ttt. fexkU-b ({SiMM 
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[0054] &mm->>#)i<zizm-fz>r^t)izm 
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